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(57) ABSTRACT 

An installation for draining thermal oil in athermosolar plant, 
and includes an oil tank (7), a pump assembly (6), a depressor 
or Suction assembly (8), lines for communication with valves 
(11, 21), and a valve assembly for opening/closing the pas 
sage between the separate elements, with the lines for com 
munication with the valves (11.21) including pairs of pipes of 
the closed loop or branches (3, 4) that do not have valves on 
the free end thereof, with the installation operated by sweep 
ing the separate circuits that form the installation by driving 
or Suction according to the corresponding operation phase. 

16 Claims, 11 Drawing Sheets 
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1. 

METHOD FOR DRAINING THERMAL OLIN 
ATHERMOSOLAR PLANT, AND 
CORRESPONDING AUXLARY 

INSTALLATION FOR CARRYING OUT SAD 
METHOD 

A method for draining thermal oil at a thermal Solar plant 
and auxiliary installations for implementing this method. 

BACKGROUND OF THE INVENTION 

This invention covers an enhanced method for draining 
thermal oil at athermal solar plant in which the oil is extracted 
from a loop in the system, either for processing this oil or for 
carrying out maintenance operations on the loop. This 
method consists of a set of stages in which the relevant loop of 
the thermal solar plant is drained, cooled and refilled. The 
invention extends to an auxiliary drainage installation 
designed to carry out this method. This auxiliary unit is spe 
cifically a transportable installation. 

Thermal Solar plants normally comprise a set of mirrors 
reflecting the Sun's radiation and a collection tube on which 
the radiation reflected by these mirrors is concentrated. A 
thermal fluid circulates through this tube which gradually 
heats up as it travels along the circuit through which it has to 
gO. 

Thermal Solar installations comprise a main conduit of 
thermal oil in which the means for using this energy are 
located, as well as the pumping systems or heat exchangers. A 
set of branch circuits or loops extend from this main conduit, 
these normally being isolated from the main conduit by 
means of valves. Hence, any operation which has to be per 
formed on this loop will not prevent the rest of the installation 
from working. 

Thermal fluids involve a high environmental risk through 
toxicity, and also, at high temperatures, entail a great risk of 
inflammation or explosion if they come into contact with 
oxygen. At atmospheric pressure this temperature stands at 
about 113°C., that is, a temperature under that of the oil in the 
installation. Working with this type of fluid thus proves 
extremely dangerous when they are directly withdrawn from 
the installations. Apart from this, given that the Solidification 
temperature of these oils is very high, around 12°C., they 
have to be extracted and stored at suitable temperatures, of 
from 50° C. to 80° C., at which the risk of explosion or 
inflammation is non-existent and which at the same time 
allow this to be handled in liquid state. 
One subject of this invention is therefore to propose a 

method for extracting thermal oil from one or more loops in a 
thermal Solar installation, as well as for feeding this back into 
the installation, which in different stages includes filling aux 
iliary conduits used for transporting the oil and reducing its 
temperature to an appropriate level, and later reinserting the 
oil into the installation and emptying the auxiliary conduits. 
The capacity of the number of loops in which the drainage 
operation can be carried out simultaneously will depend on 
the capacity for storing the thermal oil taken out. 
As a second subject of this invention, this also proposes an 

installation for carrying out the method defined in the claims, 
which includes a vehicle fitted with pumping and Suction 
means, an oil cooling device fitted with heat exchangers and 
means for dissipating the heat, auxiliary conduits and a set of 
manually or automatically operated valves. 

STATE OF THE ART 

The use of a Voith make vehicle, fitted with a tank in which 
the oil is collected at high temperature, and a pumping device 
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2 
for its reinsertion in the installation is well-known. The oil is 
allowed to cool down in this tank to an appropriate tempera 
ture of about 80° and is then poured back into the installation. 
In order to prevent ignition the tank into which the extracted 
oil is poured is a sealed tank into which nitrogen is injected, 
thus ruling out the presence of oxygen. Due to the high 
temperature at which the oil is collected and because the 
cooling takes place through contact between the air and the 
walls of the tank, which is also insulated, the processing times 
are nevertheless very long, and there is also a major risk of 
explosion until sufficient reduction of the oil temperature is 
ensured. The installation is discharged by Scavenging with 
injected nitrogen, to prevent contact with air, which also 
entails high costs. No satisfactory automation has been 
accomplished by means of this system either. 

SUMMARY OF THE INVENTION 

The invention being proposed consists of an auxiliary 
installation for draining and cleaning the thermal oil in a 
thermal Solar plant, normally a transportable installation, for 
example fitted on a vehicle or on the trailer of a vehicle, which 
comprises the following items: 
An oil tank: the tank is heat-insulated and comprises heat 

ing means, for example by means of resistances: the 
appropriate temperature for handling this oil should be 
around 80°, at which the risk of ignition is very slight, 
and never under 12, a temperature at which it solidifies 
and becomes impossible to handle; 

A pumping system made up of at least one discharge pump 
which takes the oil from the tank and leads this to the 
following devices of the auxiliary installation; 

An oil cooler; since the oil in the loop is at a high tempera 
ture, of around 400°, and cannot be processed at this 
temperature (apart from the danger of inflammation), a 
set of heat exchangers are fitted, normally but not nec 
essarily arranged in series with each other, which enable 
the temperature to be lowered sufficiently (normally to 
around 80°) to enable its treatment and operators’ prox 
imity to the tank and other Zones, with no excessive 
exposure to heat nor to the risk of inflammation; 

A depression or Suction system; this depression system is 
used for draining some of the lines in the conduits form 
ing the loop of the Solar plant or the auxiliary conduits 
comprising the installation of the invention; the depres 
sion or suction assembly is fitted with the filters required 
for preventing the expulsion of any contaminating Sub 
Stances, 

Conduits for communication between the different parts of 
the installation; and 

Valves for opening/closing the different conduits, for their 
connection with the apparatus, for connection with the 
installation and for atmospheric outlet. 

More specifically, conduits are arranged in a closed loop 
linking up with the respective inlet/outlet valves of the loop in 
the installation and a set of forks which will be described 
below when the preferential embodiment of the invention is 
explained. 

This also comprises a pair of spools for reeling in the hoses 
for each of the oil inlet/outlet processes. 
The drainage method according to the invention comprises 

the following operations: 
The preliminary stage involves extending the hoses from 

the spools and connecting the ends of these hoses to the 
respective inlet and outlet valves of the loop in the plant 
which has to be drained; 
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After connecting the hoses, and with the loop valves 
closed, the outlet branch circuit, made up of a pair of 
hoses, proceeds to be filled with cold oil (cold oil will be 
the term used for the oil at its working temperature, 
normally from 50° C. to 80° C.). For this purpose oil 
from the tank is pumped through, which on its way back 
goes through the cooler towards the tank. The oil is 
forced to circulate until there is no air inside the con 
duits; the tank has its atmospheric outlet open; 

After performing the previous operation, the valves of the 
outlet branch circuit are closed and the ones for the inlet 
branch circuit are opened; these two operations can be 
performed in any order, 

With the inlet and outlet branch circuits full, the loop valves 
are opened and oil from the tank is forced through by 
means of the pump, and made to run through this loop; 
the hot oil is sent to the outlet branch circuit which will 
receive hot oil; the hot oil is made to run through a 
cooling device, before being returned to the oil tank; the 
oil is forced to circulate until the outlet temperature is 
essentially equal to the temperature of the incorporated 
oil; 

After the oil in the loop is cooled (to a temperature of from 
50° to 80°), this oil can now come into contact with the 
air with no danger, the atmospheric valves in the tank are 
closed and the Suction system is connected, to make a 
vacuum in the tank, which Sucks any oil found in the 
conduits and particularly from one of the hoses of each 
inlet and outlet branch circuit respectively, and conse 
quently from the branch to which they are connected and 
with the corresponding valves opened; in this phase the 
pumping system is not run. 

The valves of the hoses for the two branch circuits, closed 
until then, open at this point, with the Suction continuing 
until the whole circuit is drained: the tank will now 
contain all the oil from the loop of the plant. 

After performing the operations which have to be carried 
out on the loop of the thermal solar plant, the oil now needs to 
be put back into this, which is done as follows: 
By opening the relevant valves, the pump will work by 

taking oil from the tank, which will be driven in to fill 
one of the branch circuits corresponding to one of the 
inlet/outlet valves in the loop of the thermal solar plant; 

After one of the branch circuits has been filled, the other 
branch is then filled in the same way: 

After filling the oil in the branch circuit, with a continuous 
cycle to prevent the presence of air bubbles, the valves 
for connecting the loop of the plant are then closed; 

In this phase the Suction system is then activated again by 
means of opening and closing the relevant valves, emp 
tying first one branch circuit by means of an atmospheric 
intake; 

By closing and opening the relevant set of valves, and with 
the Suction systems running, the other branch circuit is 
drained. 

With the conduits empty, it only remains to reel in the 
hoses, which is done automatically or semi-automatically. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to illustrate the following explanation, eleven 
sheets of drawings are adjoined to this descriptive report, in 
which eleven figures schematically represent the installation 
and the status of each of the phases in the method, in which: 

FIG. 1 shows a diagram of the auxiliary installation accord 
ing to the invention in a phase prior to operating, in which the 
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4 
valves for connection with the loop of the plant have already 
been connected, but in which no operation has yet been per 
formed; 

FIG.2 shows a diagram of the auxiliary installation accord 
ing to the invention running in a first phase in which the first 
circuit of the auxiliary installation is filled through the action 
of the pumping system; 

FIG.3 shows a diagram of the auxiliary installation accord 
ing to the invention operating in a second phase in which a 
second circuit of the auxiliary installation is filled through the 
action of the pumping system; 

FIG. 4 shows a diagram of the auxiliary installation accord 
ing to the invention running in a third phase in which the 
operation of the pumping systems scavenges the loop in the 
thermal Solar installation, Supplying cold oil (at the working 
temperature) and removing hot oil; 

FIG.5 shows a diagram of the auxiliary installation accord 
ing to the invention operating in a fourth phase in which the 
Suction device causes the drainage of one part of the conduits 
as well as the loop of the thermal Solar plant, leading said oil 
to the tank of the auxiliary installation, and taking in air 
through an atmospheric intake; 

FIG. 6 shows a diagram of the auxiliary installation accord 
ing to the invention operating in a fifth phase in which the 
Suction systems also mean that the rest of the conduits for 
connection with the loop of the thermal Solar plant are emp 
tied, taking the oil to the auxiliary installation tank in the same 
way, leaving the loop in a position to be worked on for its 
repair or maintenance; 

FIG.7 shows a diagram of the auxiliary installation accord 
ing to the invention running in a seventh phase in which the 
action of the pumping systems fills part of the conduits for 
connection with the loop of the thermal Solar plant, taking the 
oil from the tank in the auxiliary installation; 

FIG.8 shows a diagram of the auxiliary installation accord 
ing to the invention running in an eighth phase in which the 
other conduits of the connection with the loop of the thermal 
Solar plant are filled, also through the action of the pumping 
systems, taking the oil from the tank in the auxiliary installa 
tion in the same way: 

FIG.9 shows a diagram of the auxiliary installation accord 
ing to the invention, in a ninth phase in which the valves for 
connecting the loop of the thermal Solar plant are closed; 

FIG. 10 shows a diagram of the auxiliary installation 
according to the invention working in a ninth phase, in which 
the Suction system empties part of the conduits for connection 
with the loop of the thermal solar plant; and 

FIG. 11 shows a diagram of the auxiliary installation 
according to the invention operating in a tenth phase, in which 
the Suction system also empties the other conduits for con 
nection with the loop in the thermal solar plant and some of 
the apparatus in this auxiliary installation. 

DESCRIPTION OF THE PREFERABLE 
EMBODIMENT OF THE INVENTION 

The explanation given below refers to “conduit' and 
“valve' identified with their numerical reference as shown in 
the figures. 
As was briefly described above, an installation is described 

for drainage (emptying a loop of a thermal Solar installation 
and filling this). The thermal Solar installation comprises 
general conduits (1) and, isolated by means of valves (91.92), 
a loop (2) of the plant corresponding to a group of Solar 
collectors arranged in series and which has valves (21, 11) 
with external connection: the installation comprises: 
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An oil tank (7); this oil tank is connected to conduits (104. 
70) and isolated by means of the corresponding manual 
valves (99,54) respectively fitted in these conduits; the 
tank comprises an atmospheric intake by means of a 
preferably automatic valve (61); the inlet conduit (104) 
furthermore comprises a normally automatic valve 
(100), connected in series with this manual valve (99). 
The outlet conduit (70) also comprises an atmospheric 
intake (55) and a pair of valves (102,103), normally one 
manual (103) and the other automatic (102) set in par 
allel; the inlet to the oil tank (7) also comprises a ther 
mometer (97) and a manometer (98); the design also 
includes a manometer (105) in the outlet conduit (70) of 
the oil tank (7); 

A pumping system (6) which can be in the form of a single 
pump or with several pumps fitted in parallel with simul 
taneous or alternating action; the pumping system (6) is 
isolated by means of the corresponding valves (53,52) 
respectively arranged upstream and downstream of each 
pump; it also comprises, downstream, a thermometer 
(107) and a manometer (106); 

A conduit (70) communicating the oil tank (7) and the 
pumping system (6): 

An oil-cooling device (5); this is connected to conduits (50, 
80), and isolated by valves (31 and 42) respectively; this 
includes a thermometer (81) before, and a thermometer 
(82) after, the oil cooler (5); there is also a manometer 
(101) at the inlet to the oil-cooling device (5): 

A conduit (80) communicating the oil cooler (5) with the 
oil tank (7); the conduit (80) also comprises a second 
valve (86) for the outlet of the oil-cooling device (5), 
before which a thermometer (83) is fitted and after 
which there is a manometer (84); according to a prefer 
ential embodiment the conduit (80) comprises a fork 
with two branch circuits in parallel, in one of which there 
is a filter (85) isolated by the corresponding manual 
valves (87. 90); the other branch is not provided with a 
filter and has two manual valves (88,89); 

A conduit (68) communicating the outlet of the pumping 
system (6) with conduit (80), particularly between 
valves (88) and (89); this conduit (68) is fitted with 
preferably manual valves (95.43), with an atmospheric 
intake (96) set between these: 

An oil discharge branch circuit (4) towards the loop (2) of 
the thermal solar plant, which comprises a conduit (60) 
and a conduit (20); the free end of this oil discharge 
branch circuit (4) comprises means for connecting the 
valve (21) of the loop (2) of the plant, and is isolated by 
means of valves (33,58) at its ends where it joins up with 
the set of apparatus; 

An oil absorption branch circuit (3) towards the loop (2) of 
the thermal solar plant, which comprises a conduit (30) 
and a conduit (40); the free end of this oil discharge 
branch circuit (3) comprises means for connecting with 
valve (11) of the loop (2) of the plant and is isolated at its 
ends by means of valves (32. 56); 

The conduit (50) for letting the oil into the cooling device 
(5) is connected between valves (32.33) which close one 
of the conduits for each of the branch circuits (3,4); 

The conduit (68) is connected between valves (56,58) after 
a valve (94), and comprises an atmospheric intake (93); 

A depression or Suction system (8) communicating with 
the oil tank (7) by means of a conduit (90), fitted with 
isolating valves (62), and a valve (63) for the atmo 
spheric intake and safety. 
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6 
Branch circuits (3, 4) only have a connection with the 

valves (11, 21) in the installation at one end, with no valve at 
all. 
The installation is also designed to include a control system 

which evaluates the conditions of times, temperature and 
pressure at the different points and which commands the 
opening or closing of valves, according to each of the stages 
being implemented. 

Even when some of the valves are designated as being 
manual or automatic, any of the valves can be manual or 
automatic depending on the degree of automation of the aux 
iliary installation of the invention, although it is useful for the 
different devices to be isolated by means of manual valves for 
their maintenance or replacement and the operating valves of 
the process are preferably automatic. 

Different phases are implemented to carry out the drainage: 
First of all the ends of each of the branch circuits (3, 4) are 

connected to the valves (11, 21) for the loop of the thermal 
solar plant; in this first status the loop is full of hot oil and the 
hoses are empty. Normally all the oil in the auxiliary instal 
lation of the invention will be in the oil tank (7), though 
possibly some of the isolated items, such as the pumping 
system (6) could be provided with cold oil. The valves for the 
whole installation are closed, though some may be open 
insofar as they do not let oil through into the connection 
branch circuits; 
Then one of the branch circuits starts to be filled. 
For the outlet branch circuit (3) (oil outlet from loop 2), 

valves (32.56) are opened and the inlet (50) and outlet (42) 
valves of the oil cooling device (5), valves (99, 100, 54) for 
inlet/outlet of the tank, at least one of the flow valves (102. 
103) to the pumping system (6), and valves (53,52,94) which 
connect the pumping system with the installation must be 
open. Valves (88,89) or (87.90) must also be opened to allow 
flow between the oil cooling device (5) and the oil tank (7). 
The other valves have to stay closed. 

For the inlet branch circuit (4) (oil inlet to loop 2), valves 
(33.58) are opened and it is also necessary to ensure that the 
inlet valves (50) and outlet (42) valves of the oil cooling 
device (5), the inlet/outlet valves (99,100, 54) of the tank, at 
least one of the valves (102, 103) for flow to the pumping 
system (6), and valves (53, 52, 94) which connect the pump 
ing system with the installation are all open. Valves (88,89) or 
(87. 90) must also be open and the other valves have to stay 
closed, except for a valve (61) for the atmospheric intake of 
the oil tank (7). 

It is possible, though not advisable, to fill both branch 
circuits (3,4) at the same time, to prevent bubbles and make 
proper use of the pumping pressure. The order in which the 
branch circuits (3,4) are filled does not matter. For filling the 
second branch circuit (4.3) the valves isolating the first one 
(3,4) do not have to be closed, although, as already stated, this 
would be advisable. 

With the branch circuits (3, 4) full, valves (11, 21) for 
connection of the loop (2) of the thermal solar plant are 
opened, and valves (56.33), one for each branch circuit, are 
closed. Oil is pumped into the resulting auxiliary loop formed 
by conduits (60) and (40) respectively. The oil is pumped by 
the pumping system (6) from the oil tank (7) and driven 
through the conduit (60) through the loop (2), moving hot oil 
which comes out through conduit (40) and is led through 
conduit (50) to the cooling device (5). The temperature of the 
oil is measured before and after the cooler by means of ther 
mometers (81, 84), as well as at other points in the installa 
tion, for example by means of thermometers (97) and (107), 
so that if the oil temperature is too high the pumping system 
will stop and the relevant valves will close, particularly the 
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one for access to the oil tank (7) or to other devices, proceed 
ing to reopen and activate this when this temperature has 
dropped to an appropriate threshold. 

If the temperature at the outlet of the cooling device (5) is 
appropriate, the pumping will go on continuously until it is 
detected that the oil temperature at the inlet of this cooling 
device (5) is also cold, so that the loop is already cooled. 

After completing the previous process valves (102, 103. 
53, 52, 94) for access to the pumping system (6) are closed, 
with an atmospheric inlet valve remaining open (93), and the 
valve (61) for the atmospheric intake of the oil tank (7) closed. 
This thus activates a depression assembly (8) which produces 
Suction in different phases: 

In a first phase the Suction takes place by absorbing air from 
the tank, and this in turn takes oil through the cooling 
device (5) of the auxiliary loop made up of the conduits 
(20), (40), (60); which are filled with air from the atmo 
spheric intake (93); 

In a second phase, with valves (11,21) of the loop (2) of the 
plant open or closed, the oil from the branch circuits 
(3.4) is absorbed, except for the already empty conduit 
(60) by closing valve (58) and opening valves (56) and 
(33) respectively, taking the air through the atmospheric 
intake (93); 

In these conditions the loop is empty and the appropriate 
action can be taken. The oil is in oil tank (7) of the auxiliary 
installation; this auxiliary installation can also be discon 
nected if the operations to be performed are expected to take 
any length of time. 
The loop (2) of the plant is filled in a similar way to its 

draining. With the connections of the branch circuits (3,4) 
connected to the corresponding valves (11, 21), which can 
remain open or closed, the procedure is first of all to fill these 
branch circuits (normally the inletone) of loop (2). The valves 
of the atmospheric intake, except for that of the oil tank (7) 
will be closed, as will also be the valves (56.32) of the outlet 
branch circuit (3). In this position, the pumping system (6) 
will be activated, to take oil from the oil tank (7) and drive this 
through the conduit (60), and through conduit (20) for filling 
the branch circuit (4). 

With the branch circuit (4) full, valves (11, 21) are opened 
if these are not already open, and valve (40) of the outlet 
branch circuit, closing valve (33) of the inlet branch circuit 
(4). The pumping system (6) will thus drive the oil from the oil 
tank (7), to fill the loop (2) and the conduit (40) of the branch 
circuit (3). When the loop is full and sufficient oil has gone 
through this to carry away any possible impurities and 
bubbles, valves (11, 21) of the loop (2) are closed, this loop 
now being in operating condition. 

Finally the absorption operation described above is 
repeated, in several phases, for emptying the branch circuits 
(3, 4) of the auxiliary installation of the invention. These are 
later collected after this operation has been completed and 
when the connections with the valves (11.21) have been dis 
connected. 

This ensures results with a more automated auxiliary 
installation and is simpler to operate than a previous version 
of this device and method. 
What is claimed is: 
1. An auxiliary installation for draining thermal oil at a 

thermal Solar plant, which includes main conduits and loops, 
each of the loops being isolated from said main conduits by 
first valves and with each loop corresponding to a set of Solar 
collectors arranged in series, and further including second 
valves at ends of the loops for external connection, the aux 
iliary installation comprising the following elements: an oil 
tank; a pumping system; a depression? suction system; first 
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8 
conduits for communication with at least one of the second 
valves; a second conduit for communication between the oil 
tank and the pumping system; third conduits from the oil tank 
and pumping system for communication with at least one of 
the second valves; and a set of opening/closing flow valves 
between the oil tank, the pumping system; the depression/ 
suction system and the first through third conduits; the first 
and third conduits for communication with the second valves 
each include a corresponding pair of hoses, one of the hoses 
in each pair connected to the other to form first and second 
closed loop branch circuits, each of these branch circuits 
having a connectionata free end thereof with a corresponding 
said second valve of the loop of the thermal solar plant, and 
without said branch circuits having any valves at their free 
ends. 

2. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 1, wherein one said 
branch circuit is isolated by means of valves. 

3. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 2, wherein the other 
branch circuit is isolated by means of valves. 

4. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 1, further comprising 
an oil cooling device. 

5. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 4, further comprising 
at least one of a conduit upstream of the oil cooling device and 
a conduit downstream of the oil cooling device. 

6. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 5, wherein each of the 
upstream and downstream conduits incorporate a valve. 

7. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 4, wherein the oil 
cooling device comprises at least one thermometer at an inlet 
thereof and a thermometer at an outlet thereof. 

8. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 4, wherein a circuit is 
formed comprised of, in order, the first said conduits of said 
first branch circuit for letting the oil out of a said loop, a fourth 
conduit, the oil cooling device, a fifth conduit, the oil tank, a 
sixth conduit and the pumping system. 

9. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 4, wherein a circuit is 
formed comprised of, in order, the first said conduits of the 
second branch circuit for letting the oil into a said loop, a 
fourth conduit, the oil cooling device, a fifth conduit, the oil 
tank, a sixth conduit and the pumping system. 

10. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 4, wherein a circuit is 
formed comprised of, in order, a first said conduit of the first 
branch circuit for letting the oil out of the loop, a fourth 
conduit, the oil cooling device, a fifth conduit, the oil tank, a 
sixth conduit and the pumping system, and a first said conduit 
of the second branch circuit for letting the oil into the loop, 
this circuit being completed with said loop to which the 
respective branch circuits are connected. 

11. An auxiliary installation for draining thermal oil at a 
thermal solar plant, according to claim 8, wherein the fifth 
conduit comprises a fork with two branch circuits in parallel, 
in one of which a filter is located, isolated by corresponding 
valves and the other branch circuit does not have a filter and is 
fitted with at least one valve. 

12. An auxiliary installation for draining the thermal oil at 
athermal Solar plant, according to claim8, further comprising 
a seventh conduit for communication between the pumping 
system and at least one of the branch circuits in the fifth 
conduit. 
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13. An auxiliary installation for draining thermal oil at a 
thermal Solar plant, according to claim 1, further comprising 
a control system which opens and closes the different valves 
and connects the elements included in the installation, 
depending on a phase and status of a drainage process. 

14. A method for draining thermal oil at a thermal solar 
plant which comprises the following steps: connecting an end 
of branch circuits formed of two pairs of hoses at valves of a 
loop of the thermal solar plant; filling each of first and second 
branch circuits with oil from an oil tank by pumping the oil 
with a pumping system; opening the valves for connecting the 
loop of the thermal Solar plant; Scavenging oil in the loop 
through conduits of each of the branch circuits, with this oil 
circulating through a cooling system, and this scavenging 
step being performed by driving cold oil by the pumping 
system; providing Suction by a depression/suction system of 
the oil from the branch circuits and taking this oil to the oil 
tank; and closing the valves of the loop of the thermal solar 
plant. 
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15. A method for draining thermal oil at a thermal solar 

plant, according to claim 14, further comprising the following 
steps: filling oil in the second branch circuit by opening 
corresponding valves in the second branch circuit and acti 
Vating the pumping system; opening the valves in the loop and 
at least one valve in one of the conduits of the first branch 
circuit for the return of the oil, and closing at least one other 
valve in the conduits of the first branch circuit; forcing the oil 
through conduits of the first and second branch circuits and 
through the loop of the plant by the pumping system; closing 
at least one of the valves and stopping the pumping system; 
connecting the depression/suction system, opening corre 
sponding valves to the depression/Suction system and open 
ing a valve for an atmospheric intake; and reeling in the hoses. 

16. A method for draining thermal oil at a thermal solar 
plant, according to claim 14, at least some of said valves are 
automatic valves that are automatically opened and closed 
according to different selections, depending on requirements 
in each phase by means of an operating unit. 
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